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1 Introduction
Distributions of household wealth across and within European countries have recently
received considerable interest in economic debates. The inequality encoded in these dis-
tributions is by itself an interesting economic topic. In a broader context, a proper under-
standing of differences in European household finances is key to an informed design of
economic policy. Potential asymmetric effects of monetary policy conducted at the level
of the overall euro area are a case in point. Another example is macro-prudential policy
to assure the resilience of household balance sheets, both at a European and at a national
level.
An essential ingredient for the systematic analysis of the above-mentioned issues has
been the provision of the Eurosystem’s Household Finance and Consumption Survey (HFCS).
The data side of applied empirical research about European household finances has been
addressed by the efforts underlying the HFCS. It aims at cross-country comparability of
the micro data collected at the household level for European countries. This is imple-
mented by common principles underlying the design of surveys conducted for all partic-
ipating countries.
In this paper we extend the principle of a common design of analysis from the statisti-
cal data side to the economic model side of research on European household finances. In
order to explain the data facts documented by the HFCS in a common framework, we pro-
pose a European Household Finance Common Reference Model (HFCRM). Like its survey
data counterpart, this structural model of household behavior aims at cross-country com-
parability. This is implemented by a common structure of key factors affecting household
financial decision making. The diversity of financial and legal institutions across Euro-
pean countries is accounted for by country-specific parameterizations within a common
structural reference model.
Our approach is guided by prominent areas of interest in household finance, which we
describe in the following. In the area of financial stability a systematic match of data with
a reference model facilitates the conduct of macro-prudential policy. The importance of
analyzing inequality and the corresponding economy-wide distributions of asset positions
as potential sources of economic instability has been reaffirmed by recent macroeconomic
events. The US-sub-prime crisis which emerged in 2007 and the ensuing economic crises
in several EU countries (e.g., Spain and Ireland) have shown that it is vital to understand
the distribution of wealth in the cross-section of households for at least two reasons.
First, any modern approach to the trade-off between consumption and saving takes
into account the relevant wealth position and the uncertainty faced by decision-making
1
individuals.1 A valid quantitative assessment of the response of aggregate consumption -
which constitutes the main component of GDP in EU countries - must therefore consider
the heterogeneity of saving incentives based on the distribution of individual wealth po-
sitions (see, e.g., Aiyagari (1994) and Krusell and Smith (1998)).
Second, the distribution of specific components of wealth has important implications
for an economy’s exposure to systemic risk. The distribution of home equity, i.e. the value
of housing net of the mortgage debt written against it by a household, has turned out
to be essential for an assessment of potentially adverse feedback loops. For instance, an
economy with a large fraction of households who finance the value of their homes with
low levels of home equity is particularly vulnerable to declines in house prices. Mian and
Sufi (2011) deal with the link between home-equity based borrowing and house prices.
At an aggregate level, Schularick and Taylor (2012) rely on long historical time series to
confirm that credit growth predicts financial crises. Jorda` et al. (2016) provide a detailed
account of the historically increasing role played by mortgage lending.
Another area of interest which has shaped our approach is the discussion about po-
tential cross-country asymmetries in responses to measures taken at the European level.
A prime example is monetary policy conducted for the euro area. The functioning of
the monetary transmission mechanism will be country specific to the extent that it op-
erates through the specific composition of assets held in the population. The potential
side-effects of monetary policy in terms of inequality in an economy have by now re-
ceived considerable attention, see, e.g., the work by Coibion et al. (2012). Inequality
of monetary-policy responses for the distribution within a country carries over to cross-
country asymmetries, if the distributions of asset positions are different across countries.
The HFCS provides the empirical foundation to establish these differences. The HFCRM
provides a testbed for the quantitative analysis of country-specific responses to common
policy measures. This approach assists well-informed policy making.
In terms of its methodological positioning, a common reference model for household
finances complements the existing research in the following three ways: First, because
of the structural approach taken in this model, it allows to perform the analysis of coun-
terfactuals. While the HFCS documents the investment behavior of European households
given the history of economic policy they have been subject to, the HFCRM allows to infer
the consequences of alternative policy scenarios. The key element for making predictions
about alternative scenarios is the endogenous determination of household behavior in a
structural model. While policy may alter the parameters of the environment faced by a
household, the structural model continues to serve as a representation of household be-
1Pham-Dao (2016) quantitatively assesses the importance of cross-country differences in labor market
risk and social security systems for explaining the observed euro area differences of inequality in net wealth.
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havior.
Second, the methodology of macroeconomics has developed to accommodate hetero-
geneity of individual behavior, as well as the resulting distribution of individual asset
positions. For this type of models of the overall economy, the HFCRM constitutes an
inner-core of household behavior, around which aggregate features of the economy are
built.
Third, a structural model which rationalizes choices of individuals, thereby relying
on their preferences, allows for welfare-relevant statements in normative analysis. This
seems particularly useful for economic (and political) debates which have gone along with
data facts about cross-country wealth differences documented in the HFCS. Any choice to
accumulate assets of various types is just a means to the end of behaving in line with
preferences and with the economic environment. Across countries these environments
may differ strongly. For instance, insurance systems may be operating effectively in some
countries but might have to be substituted for by the individual accumulation of assets in
other countries. The data facts of the HFCS in isolation do not speak to welfare compar-
isons across countries. The HFCRM considers individual behavior within country-specific
economic environments. Such a structural model that matches the data facts can thus al-
low for welfare-relevant statements about the cross-country differences documented by
the HFCS.
There are several guiding principles underlying our specification of a common refer-
ence model. Such a companion model needs to be in line with the salient features of the
HFCS data, which we document in Section 2. Our empirical analysis in Section 2 shows
that housing debt and secured debt written against housing are major components of the
balance sheet for a large share of the population. We therefore stipulate that the consider-
ation of these components is a basic requirement for a common reference model. This also
allows for the quantitative analysis of the country-specific distributions of home equity,
as related to the above-mentioned consideration of financial stability issues.
The taxonomy used in Section 3 for the proposition of a common reference model is
flexible enough to fit various degrees of specialization. A high degree of specialization
within this framework amounts to a close match with specific variables collected in the
HFCS. For instance, an appropriate specialization within the category of liabilities on
the balance sheet can provide for a direct match with variables distinguishing fixed-rate
and adjustable-rate mortgages in the survey data. Depending on the research or policy
question at hand, a more or less detailed account of the balance sheet may be appropri-
ate. Similarly, depending on the focus of analysis, research about European household
finances may decide to neglect or to elaborate on specific aspects of the economic envi-
ronment. The common reference model in Section 3 fits a broad spectrum of household
3
finance applications.
2 Empirical evidence
The recent Eurosystem Household Finance and Consumption Survey (HFCS) provides
an opportunity to analyze and compare household portfolios across euro area countries.
Eurosystem Household Finance and Consumption Network (2013a) describes the survey
and its methodology. The survey has been used, for example, in the empirical analyses
by Ehrmann and Ziegelmeyer (2014) to explore the determinants of demand for differ-
ent types of mortgages in the euro area and by Adam and Zhu (2014) and Adam and
Tzamourani (2015) to investigate the distributional consequences of price changes across
euro area households.
We proceed to document important facts for household portfolios across euro area
countries, based on the existing survey wave from 2009/2010. We first show key statis-
tics on household portfolios for the whole sample in Table 1, with a focus on mortgage
debt and home equity.2 These statistics match closely their counterparts in Eurosystem
Household Finance and Consumption Network (2013b). In Table 2 we then convert these
statistics into adult equivalents to account for cross-country differences in household size,
based on the equivalence scale reported in Ferna´ndez-Villaverde and Krueger (2007), Ta-
ble 1, last column.3 Because the statistics for the whole sample hide differences at the
extensive and the intensive margin, e.g., differences in the incidence of mortgage debt
and in the size of the debt conditional on holding it, we provide statistics on household
portfolios of mortgage debtors in Table 3.
Table 1 shows that housing wealth and mortgage debt are major items on the average
balance sheets of households in countries of the euro area. The table reveals the cross-
country heterogeneity of wealth and debt portfolios in the euro area. For example, 45% of
households in Austria and Germany own their main residence. Mediterranean countries
have much higher homeownership rates, with rates of 82% in Spain and of 69% in Italy.
Thus, housing wealth for the main residence is less important for the average Austrian
or German household than for the average Italian or Spanish household. Housing wealth
amounts to twice the average gross household income in Germany and to more than five
times the average gross household income in Spain. These differences in the importance of
housing wealth across the euro area have also been documented by Kaas et al. (2015). The
differences in absolute amounts remain sizable if we adjust the statistics for household
size in Table 2.
2Further details on the data and variable definitions are provided in Appendix A.
3Our equivalence scale assigns a weight of 0.34 to every additional adult and a weight of 0.3 to every
child.
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Tables 1 and 3 show that households in the euro area make very different use of mort-
gage debt to finance their housing wealth. This can be seen both at the extensive and
intensive margin. We illustrate this by comparing Italy and Germany. At the extensive
margin, Table 1 shows that only 10% of Italian households are mortgage debtors although
69% are homeowners. Germany has twice as many mortgage debtors as Italy although the
home ownership rate is 24 percentage points lower than in Italy.
At the intensive margin, Table 3 shows that German mortgage debtors leverage their
housing collateral more than Italian mortgage debtors, resulting in less home equity and
a higher loan-to-value (LTV) ratio (the 95% confidence intervals, which are not reported,
do not overlap). This does not imply that Italian mortgage debtors have lower payment
commitments because of their smaller mortgage, as is highlighted by the debt-service
ratio, which measures the size of the mortgage payments relative to the gross income.
This ratio is slightly higher on average for Italian than for German households (again,
there is no overlap of the 95% confidence intervals).
The differences in housing wealth and mortgage debt across euro area countries are
striking but hard to interpret without imposing some structure on what may have gener-
ated these equilibrium outcomes. The observed differences may be generated by determi-
nants on the demand or supply side. We thus provide structure by proposing a common
reference model to understand the observed market outcomes.
The above-mentioned salient features of the HFCS shape the reference model we pro-
pose in Section 3. In particular, the survey data motivate the relevant classes of house-
hold portfolio positions to be captured by a structural model. Of course, the design and
the parameterization of an appropriate model benefit from a much broader class of data
sources. For example, the facts about housing finance in the euro area compiled by Drudi
et al. (2009) are a rich source of information for the country-specific parameterization of
supply-side factors in the model.
3 The common reference model
In the light of the salient features of data about European household balance sheets doc-
umented in Section 2 on the basis of HFCS data, we propose the following Household
Finance Common Reference Model (HFCRM) for a structural representation of European
household finances.
The reference model is configured to capture household financial decisions, as well as
the environment in which household behavior is set. Figure 1 gathers the building blocks
of the HFCRM. The main features of the reference model are used for the classification of
building blocks of the HFCRM. This principle applies to features concerning preferences
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Figure 1: Building blocks of the HFCRM
(Block 1), earnings and endowments (Block 2), and portfolio items (Block 3). It applies
equally to the structure of uncertainty (Block U) faced by households in an economy, and
to the demographic structure (Block D).
The principle of survey data collection at the household level for the HFCS mirrors
in the focus on household decisions in the HFCRM. The reference model is designed to
capture the distribution of portfolio positions of households in an economy. Taking earn-
ings and endowments into account, consumption needs to be in line with the evolution
of household wealth. This design also makes the HFCRM an appropriate tool for gauging
consumption demand responses of these households.
The reference model is flexible enough to fit the diversity of situations faced by house-
holds in Europe in their financial decision making. Each of the following building blocks
is suitable for accommodating country-specific features by using appropriate parameter-
izations.
Block 1: Preferences
This building block specifies the motives underlying household behavior. It considers
the time horizon and the preferences over consumption streams. Relevant consumption
items in this context include: non-durable consumption, durable consumption, housing
services obtained by renting or by owning real estate.
Typical sources of European cross-country variation (Block 1)
Cross-country differences in life-expectancy, need for shelter varying with country char-
acteristics such as climate.
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Block 2: Earnings and Endowments
This building block consists of sources of income which are independent of household in-
vestment behavior. The major sources are labor earnings, unemployment benefits, public
pensions, and endowments inherited. This forms the basis of uninsurable idiosyncratic
background risk for household behavior. The earnings and endowments variables are
therefore key for the purpose of this analysis. Their life-cycle profiles shape the life-cycle
profile of asset accumulation.
Typical sources of European cross-country variation (Block 2)
Cross-country differences in the life-cycle wage profile, unemployment benefits, pension
systems, bequests.
Block 3: Portfolio items
The items in this building block map directly into the classification of variables collected
in the HFCS survey data. The basic entity for organizing the correspondence between
variables in the data set and in the reference model is the household-level balance sheet.
Depending on the specific focus of analysis, a specialization on additional dimensions –
not captured by the value of balance-sheet positions as such – may be called for. Figure 2
provides a refined view on the portfolio block of the HFCRM.
Figure 2: Structure of the portfolio block
The cross-country differences in the HFCS data, as documented in Section 2, suggest
that an account of heterogeneity in European household portfolios should consider gross
positions of assets and liabilities. On the asset side, the data point to the relevance of
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distinguishing between the value of housing and the value of financial assets. On the
liability side, mortgage debt is relevant as a predominant gross item on household balance
sheets.
Portfolio restrictions are an important feature for household investment behavior. Most
household debt is secured by real estate. This explains the importance of the explicit con-
sideration of restrictions between the value of real estate and the amount of debt secured
by real estate.
Portfolio items on a household balance sheet differ by their degree of liquidity. Owner-
occupied housing is a major asset for households in Europe, but transactions involving
this asset tend to imply considerable cost for adjustment and for fees. The financing of
owner-occupied housing by mortgages is subject to similar types of cost at origination or
if a household decides to refinance.
The maturity dimension of assets and liabilities on the household balance sheet plays
a role for the type of risk exposure of households. An example is the distinction be-
tween long-term fixed-rate debt and short-term or adjustable-rate debt. The consumption
responses resulting from changes in short-term interest rates may vary strongly across
countries, depending on the maturity structure of outstanding debt on household bal-
ance sheets.
Typical sources of European cross-country variation (Block 3)
Cross-country differences in admissible loan-to-value ratios at loan origination, admis-
sible loan-to-income ratios, country-specific macro-prudential regulation, differences in
costs and fees for real-estate transactions, differences in the interest rate fixation-period
for long-term debt contracts, differences in the share of short-term debt.
Block U: Uncertainty
In our reference model we have singled out uncertainty as a separate building block be-
cause it may interact with several other blocks simultaneously. For example, uncertain
business cycle developments will simultaneously have an impact on earnings in Block 2
and on asset prices for portfolio items in Block 3. Uncertainty faced by individual house-
holds is a key factor in explaining the distribution of wealth, which acts as a buffer-stock
to self-insure against otherwise uninsurable risk. This principle of assets acting as tools
for household-level risk management carries over to the particular portfolio composition
of wealth, that is documented by the HFCS data. An appropriate account of the country-
specific types of risks faced by households, and of the extent to which the availability of
private or public insurance mitigates them, is therefore an essential building block for
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understanding household portfolio positions.
Typical sources of European cross-country variation (Block U)
Cross-country differences in unemployment insurance schemes, public and private health
insurance schemes, bankruptcy regulations, volatility of asset prices and returns, inflation
risk, private markets for longevity risk, uncertainty about future taxation and transfers,
related to uncertainty about the sustainability of the stance of fiscal policy.
Block D: Demographic structure
The fact that the reference model we have proposed is a life-cycle model allows for a
systematic consideration of demographic differences between European countries. The
framework completes the link between the HFCS and the HFCRM by the explicit con-
sideration of the age structure of each country surveyed. The model counterparts of the
surveyed data distributions are obtained by an age-weighted composition of variables
predicted by the model. This is the approach implemented in Hintermaier and Koeniger
(2011). The effects of different age-compositions across countries can thereby be isolated
from other structural differences which affect household financial decisions. Depending
on the focus of the analysis, the parameters used in all the above-mentioned building
blocks of the HFCRM can be specified to capture age-cohort-specific differences. Exam-
ples for such differences within the population of a country are: reforms of social security
or pension systems, changes in labor market regulation, or macroeconomic events, which
have affected the cohorts surveyed in some year at different stages of their life-cycle.
A Data appendix
This data appendix provides information on how we construct the variables displayed in
Tables 1, 2 and 3 in Section 2. For information on the survey, its methodology and further
descriptive statistics we refer to Eurosystem Household Finance and Consumption Net-
work (2013a) and Eurosystem Household Finance and Consumption Network (2013b).
We interpret the asset data in the survey as end-of-period information at the time
when the survey is carried out because the questions in the survey refer to income in the
previous year and agents have made their consumption and portfolio choices conditional
on this income. We construct all variables for as many observations as possible. While
information on net worth, home ownership, the value of the main residence with the
corresponding mortgages, non-mortgage debt and gross income is available (if applicable)
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for more than 62,000 households in the euro area, information on mortgage payments per
month (if applicable) is less complete and available for around 55,000 households.
When computing the statistics in the tables, we use the sampling weights provided
in the HFCS to account for the oversampling of wealthy households, we account for the
survey structure with five implicates per household (to capture the variance introduced by
the imputation of values for some observations) and we use the replicate weights provided
by the HFCS to account for sampling error. The variables are defined as follows:
Household income is total gross household income.
Housing wealth is defined as the value of the household’s main residence.
Mortgage debt is defined as the sum of all mortgages and loans secured by the house-
hold’s main residence.
The difference between the value of housing wealth and mortgage debt is the home
equity held by the household.
Non-mortgage debt is the sum of all debt that is not secured by real estate. In Finland
this component contains all debt that is not secured by the household’s main residence.
Net-financial assets contain all financial assets, other real estate and durables, net of
other outstanding debt that is not contained in the variables mortgage debt and non-mortgage
debt (debt secured by real estate that is not the main residence for countries besides Fin-
land). In the tables this residual component of the household balance sheet is computed
as net worth − home equity + non-mortgage debt.
Net worth is defined as the consolidated wealth position of households. It is the sum
of home equity and net-financial assets, net of non-mortgage debt.
LTV-ratio is defined as mortgage debt and loans secured by the main residence divided
by the value of the main residence, for those households that own a house.
Debt-service ratio is defined as payments for the mortgages and loans secured by the
main residence divided by total gross household income. To contain the effect of outliers,
the means for the debt-service ratio are computed by trimming 210 observations for which
the ratio is larger than 1.
Home ownership is defined as the ownership of the household’s main residence.
Mortgage debtor is whether the household has a mortgage secured by the main resi-
dence.
Household size is the total number of household members.
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